Abstract This study examined the longitudinal association between fathers' early involvement in routine caregiving, literacy, play, and responsive caregiving activities at 9 months and maternal depressive symptoms at 4 years. Data for 3,550 children and their biological parents were drawn from the Early Childhood Longitudinal Study-Birth Cohort data set. Analyses in a structural equation modeling framework examined whether the association between father involvement and maternal depressive symptoms differed for families of children with autism spectrum disorder (ASD) and for families of children with other disabilities or delays from families of children who were typically developing. Results indicated that father literacy and responsive caregiving involvement were associated with lower levels of depressive symptoms for mothers of children with ASD. These findings indicate that greater father involvement may benefit families of children with ASD and highlight the need to support and encourage service providers to work with fathers.
Introduction
Over the years, the challenges and benefits to family life of raising children with disabilities or delays have been a topic of interest to researchers [1, 2] . Recent studies have shown that the presence of a child with a disability or delay can affect every family member in both positive and negative ways [2] . A growing body of empirical studies has linked child behavior problems associated with disabilities and developmental delays with maternal anxiety and depressive symptoms [3, 4] . Furthermore, mothers of children with autism spectrum disorder (ASD) may be particularly at risk for experiencing greater levels of stress and depressive symptoms [5, 6] .
When experiencing depressive symptoms, mothers of children with disabilities or delays may benefit from a supportive social network, particularly the support of an immediate family member [7] [8] [9] [10] . One member of the immediate family that may play a particularly important role in supporting mothers and helping reduce their stress, anxiety, and depressive symptoms is the father. Interest in fathers as active parents has increased dramatically in recent years with considerable attention given to father involvement in direct child-rearing activities [11, 12] . However, the literature on fathers' influence on child and family well-being has focused primarily on fathering within the context of families of children who are typically developing. This gap in current research is problematic given that families of children with disabilities or delays have been found to experience higher levels of stress and depressive symptoms. Although researchers have begun to explore how fathers contribute to child and maternal wellbeing in these families [13] [14] [15] , very few studies have specifically studied how father involvement with children with disabilities may contribute to maternal well-being (for an exception, see [15] ). The present study attempts to contribute to this nascent research area by examining this association in a nationally representative sample.
Study Overview
The current study was designed to address gaps in our current understanding of the association between father involvement and maternal depressive symptoms in families of children with disabilities or delays. In examining the association between father involvement and maternal depressive symptoms, our conceptualization of father involvement was guided by Pleck's [16] revision of the Lamb-Pleck conceptualization [17] focusing on specific types of ''positive engagement'' available in the data set. Positive engagement is defined as ''interaction with the child of the more intensive kind likely to promote development (p. 67)'' [16] . We focused on positive engagement because these forms of involvement may be more susceptible to intervention than other forms, such as financial provision, over which practitioners and families may have little control. Four types of father involvement activities were identified: literacy, play, routine caregiving, and responsive caregiving involvement. We classified these activities as positive engagement because they address various developmental needs of children, such as routine physical needs through routine caregiving, physical and cognitive stimulation through play and literacy activities, and less-routine physical needs through responsive caregiving.
In addition to father involvement, there are several factors that have been identified as potential influences on maternal depressive symptoms. We controlled for many of these factors in our analyses. Specifically, we controlled for child's race/ethnicity, maternal age, family SES, and fathers' depressive symptoms [18, 19] .
Finally, we followed past research [6, 7] on families of children with disabilities or delays by examining children with autism spectrum disorder or pervasive developmental disorder (ASD) separately from children diagnosed or receiving services for another disability or delay (CWD). These groups were compared to children who were not known to have a disability or delay and were considered to be typically developing (TYP). In summary, our analyses examined whether fathers' routine caregiving, literacy, play, and responsive caregiving involvement at 9 months were associated with maternal depressive symptoms at 4 years. Based on past research, we hypothesized that greater levels of early father involvement would be associated with lower levels of maternal depressive symptoms [15] . Furthermore, we explored whether these associations differed for families of children with ASD or families of children with other disabilities or delays than from families of children who were typically developing. Although these group comparisons were exploratory, we anticipated that given the higher levels of stress often experienced by families of children with disabilities or delays [3] [4] [5] [6] , mothers in these families may benefit more from greater father involvement than families of typically developing children.
Methods

Sample
The data came from the National Center for Education Statistics (NCES) Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) data set. The current study was approved as a project conducting secondary analyses of an already existing dataset by the University of Illinois at UrbanaChampaign's Institutional Review Board for research involving human subjects. Data on 10,700 1 children were gathered when children were approximately 9 months, 2 years, and 4 years of age. To ensure that the same father or mother was the individual who provided information at each time point, it was necessary to restrict the sample to families with biological parents residing with their child across the first 4 years of life. This restriction further ensured that the father continued to be present in the home for the duration of the study and could therefore continue to influence mothers' depressive symptoms at 4 years. After applying this restriction, the sample consisted of 3,550 children (1,850 male, 1,700 female) and their parents. We applied guidelines outlined by NCES [20] for adjusting standard errors using a Taylor series method in Mplus 7.2 and applying appropriate weights (W3D0 for all analyses) so that findings could be generalized to the US population of children born in 2001 who lived with their biological parents for the first 4 years of life. Weights also accounted for bias introduced by attrition and non-response.
Measures
Disability/Delay Status of the Child When children were approximately 9 months, 2 years, and 4 years of age, each mother was given a list of disabilities and delays and asked to report whether her child had been diagnosed with the disability or delay or received treatment for a disability or delay. These disabilities/delays included: autism spectrum disorder or pervasive developmental disorder, cerebral palsy, an intellectual disability, spina bifida, blindness, hearing impairment and or deafness, Down syndrome, Turner syndrome, a problem with mobility, another developmental delay, or disabilities or other delays for which the family was receiving early intervention services. Consistent with past research [6, 7] , children were placed into three groups: children with autism spectrum disorder or pervasive developmental disorder (ASD; reported at 4 years), children diagnosed or receiving services for another disability or delay (CWD; reported at 9 months, 2 years, and or 4 years), and children who were considered to be typically developing (TYP). There were approximately 50 children in the ASD group, 650 in the CWD group, and 2,900 children in the TYP group with a rounded sample total of 3,550. Two dichotomous indicators, ASD and CWD, were created with the TYP group as the comparison group.
Maternal and Paternal Depressive Symptoms
Mothers and fathers at 9 months and mothers at 4 years completed a 12-item short-form version of the Center for Epidemiological Studies-Depression Scale [21, 22] . The 12 items were summed to form a total depressive symptoms score (Cronbach's a ranged from 0.78 to 0.93).
Father Involvement
At 9 months, fathers were asked to report how frequently they engaged in several different activities. Response categories ranged from ''never'' to ''more than once a day'' and were recoded to represent their approximate weekly occurrence. Conceptual reasoning as well as confirmatory factor analysis (results available upon request) indicated the presence of four types of involvement: literacy, play, routine caregiving, and responsive caregiving. Literacy involvement (three items) refers to fathers' engagement in reading or other language activities (e.g., read books to the child). Play involvement (two items) refers to play activities fathers engage in with their child (e.g., peek-a-boo). Routine caregiving involvement (six items) refers to activities fathers engage into provide care for their child's functional needs (e.g., changing diapers, bathing). Responsive caregiving involvement (four items) measures how often fathers were the parent to respond to the less routine caregiving needs of their child. Fathers were asked, ''When the following things happen or need to be done, how often are you the one who does them?'' regarding such tasks as ''taking their child to the doctor'' and ''soothing their child when upset.'' Responsive caregiving differs from the other types of involvement in that it is a measure of father involvement relative to mothers and it measures how often fathers engage in these activities when these activities need to be done. The aforementioned items were used to create latent variables for each type of father involvement as detailed below.
Demographic Control Variables
Child race/ethnicity was recorded from the child's birth certificate and five groups were identified: Caucasian, African American, Asian, Latino (a); and Other. Because some groups had very low representation in the ASD group, race/ethnicity was collapsed into a dichotomous variable (1 = Caucasian, non-latino(a), 0 = other race/ ethnicity). Additional demographic controls included mother's age and family socioeconomic status quintile.
Missing Data
Missing data were limited in this sample (\9 % for maternal depressive symptoms at 9 months and \5 % for all other variables). Missing data were addressed using full information maximum-likelihood (FIML) in the Mplus 7.2 program. FIML is a preferred approach to other common methods [23] .
Analytic Strategy
Weighted means, standard deviations, and correlations for study variables are reported in Table 1 . Analyses were performed within a structural equation modeling framework using Mplus 7.2. Because the distributions of depressive symptoms scores were skewed, the robust maximum likelihood estimator (MLR), which is robust to non-normal data, was used.
The same analytic strategy was used for each type of father involvement: routine caregiving, literacy, play, and responsive caregiving as follows. First, we examined measurement invariance [24] of the latent variables for each type of father involvement across groups following Meredith's outline of testing for configural, weak, strong, and strict factorial invariance [25] . Conceptually, measurement invariance refers to whether items represent the same underlying latent variable for different groups (ASD, CWD, and TYP). ''Strong'' or ''strict'' measurement invariance is a necessary assumption for making direct comparisons between groups [24, 26] . Strict factorial invariance held for literacy, routine caregiving, and responsive caregiving involvement across groups. Thus, fathers appeared to think about their involvement in the aforementioned activities in the same way regardless of their child's disability/delay status. Weak factorial invariance held for play involvement.
Second, for routine caregiving, responsive caregiving, and literacy and play involvement, we fit a multiple group measurement model in which the 9-month father involvement latent variables were estimated for each group (ASD, CWD, TYP) according to the results of measurement invariance analyses. Model fit for all father involvement types was adequate (RMSEA was less than 0.026 and CFI was [0.982 for all three models). Latent variables were saved as factor scores for analysis of the path model shown in Fig. 1 . Third, our model building consisted of the following steps: First, maternal depressive symptoms at 4 years were predicted from demographic (child's race/ethnicity, family SES, mother's age) and other (mother and father 9-month depressive symptoms) control variables. Next, the main effects of father involvement, ASD diagnosis, and other disability/delay diagnosis (CWD) were added to see if father involvement was associated with later maternal depressive symptoms for the entire sample, controlling for disability/delay status. We then tested for interactions between disability/delay status (ASD, CWD) and mother's age and family SES and between disability/delay status and mother's and father's 9-month depressive symptoms. We did this to check whether these control variables were associated with mothers' 4-year depressive symptoms differently for each group before testing for group difference related to father involvement. Finally, to explore whether the association between father involvement and mothers' depressive symptoms varied by group, we tested for interactions between disability/delay status (ASD, CWD) and father involvement. Change in model fit indices (Dv 2 and RMSEA and CFI) were examined at each step and significant interactions were retained. This model building strategy was followed separately for literacy, routine caregiving, and responsive caregiving involvement. Because only weak invariance held across groups for play involvement and thus play involvement represented a different construct for each group, analyses of group differences related to play involvement would be inappropriate and were not conducted.
Results
Results from analyses examining mean differences in study variables are reported at the bottom of Table 1 . Final models with retained significant interactions are presented in Table 2 . Because of space restrictions, covariances between 9 month variables (see Fig. 1 ) could not be included in Table 2 . These are available from the first author upon request. However, bivariate correlations are reported in Table 1 . There were no direct associations between father involvement and maternal depressive symptoms for literacy, routine caregiving, or responsive caregiving. Furthermore, there were no significant interactions between disability/ delay status (CWD, ASD) and any other study variable except for literacy and responsive caregiving involvement. The interaction between ASD and father literacy involvement was significant and contributed to model fit (Dv 2 = 12.79, p \ .001; CFI: 1.00, RMSEA: 0.00). Followup tests were conducted using procedures outlined by Aiken and West [27] for post hoc investigation of interactions. The slope of the line representing families of typically developing children was not significantly different from zero. However, the slope of the line representing children with ASD was significantly different from zero indicating that mothers in these families reported fewer depressive symptoms at 4 years when fathers engaged in more literacy involvement at 9 months (see Fig. 2 ).
The interaction between CWD and father responsive caregiving involvement was significant and contributed to model fit (Dv 2 = 6.33, p = .012; CFI: 0.970, RMSEA: 0.026). However, follow-up tests indicated that neither the slope of the line representing CWD or of the line representing TYP was significantly different from zero. The interaction between ASD and father responsive caregiving involvement was also significant and contributed to model fit (Dv 2 = 13.86, p \ .001; CFI: 0.956, RMSEA: .028). Followup analyses indicated that the slope of the line representing TYP was not significantly different from zero. However, the slope of the line representing families of children with ASD was significantly different from zero indicating that mothers in these families reported fewer depressive symptoms at 4 years when fathers engaged in more responsive caregiving involvement at 9 months (see Fig. 3 ).
Discussion
In the present study, we explored how fathers' routine caregiving, literacy, and responsive caregiving involvement at 9 months were associated with maternal depressive symptoms at 4 years in families of children who were typically developing, of children who had been diagnosed with ASD, and of children who had other disabilities and or delays. For families of children with ASD, greater father literacy and responsive caregiving involvement at 9 months were associated with lower levels of maternal depressive symptoms at 4 years as hypothesized. In contrast, for families of children with disabilities or delays other than ASD or families of children who were typically developing, father involvement was not associated with later maternal depressive symptoms. Given the considerable variability of disabilities and delays represented in the CWD group and variation in circumstances of the families in the TYP group, we are hesitant to speculate about exactly why involvement as measured in this study was not associated with mothers' depressive symptoms for these groups. This is an important question for future research. An important question raised by this study's findings is why men's responsive caregiving was associated with lower levels of maternal depressive symptoms in families of children with ASD. Fathers' responsive caregiving consists of responding to the needs of their children (e.g., soothing a child when he or she is upset). The items measuring responsive caregiving assess how often fathers are the ones to respond and thus indicate fathers' involvement relative to mothers. Previous research has found that behaviors specific to ASD, such as difficulties with self-regulation skills appearing in the first year of life [28, 29] may contribute to greater levels of maternal stress and depression. Our findings suggest that if fathers are responsive to the needs of their children with ASD when they are exhibiting self-regulation difficulties and if fathers are more frequently the parent that responds to the need of their children, then they may reduce the burden that falls on mothers and the resulting stress and depression. This would suggest that early intervention personnel may want to help fathers of children at risk for ASD become more aware of and responsive to the behavioral problems exhibited by their children early on. Mothers may benefit as fathers are encouraged to more frequently be the parent that responds to their child's pressing needs early on in their child's life. In addition to the benefits derived from greater levels of father responsive caregiving involvement, this study's findings indicate that fathers' participation in literacy activities was also associated with lower levels of maternal depressive symptoms in families of children with ASD. Given that communication deficits commonly exhibited by children with ASD may contribute to maternal depression [30] , it is not surprising that when fathers engage early on in parenting activities that are directly related to children's communication skills (e.g., singing songs or reading a story to the child), they may be playing an important role in addressing and or potentially minimizing communication problems that contribute to maternal depressive symptoms. Recent studies indicated that children later diagnosed with ASD exhibited communication difficulties within the first year of life [28, 31] . Thus fathers may have engaged in early literacy involvement in response to these difficulties. These findings indicate that early intervention personnel may be able to support mothers of children at risk for ASD who are experiencing depressive symptoms by encouraging fathers to engage in literacy forms of involvement and thereby address communication problems exhibited by their children.
Finally, the finding that early father involvement with children with ASD appears to promote maternal well-being may be particularly encouraging for families of children with ASD. This finding reflects the reality that even when faced with challenges and stressors associated with ASD, many families adapt, cope, and thrive. Additional research is needed to explore other ways in which father involvement can promote child, mother, family, and even father well-being.
The findings of this study have important implications for policy makers and early intervention service providers. That greater father involvement was associated with better outcomes for maternal well-being underscores the need to develop focused programs to encourage fathers to be involved with their children with disabilities or delays, specifically children with ASD. Furthermore, service providers can be encouraged to engage fathers while providing early intervention services. Service providers can be supported in engaging fathers by being provided with training opportunities and other resources they need to work with fathers. Promoting father involvement is one way that practitioners and policy makers may promote maternal well-being and positive family outcomes through encouraging fathers to be more involved in effective ways.
Limitations
Although results from this exploratory study are encouraging when considering the association between father involvement and maternal depressive symptoms in families of children with ASD, caution must be used when drawing conclusions from specific findings. First, a wide range of disabilities and delays are represented in the CWD group (e.g., cerebral palsy, spina bifida, hearing impairment) used in the analyses. Although other researchers have previously used the approach of separating out ASD from other disability/delay classifications [6, 7] , it is important to acknowledge that both the antecedents and consequences of father involvement might differ across the various disability and delays represented in our CWD group. Second, we recognize that our study does not address all possible factors that influence maternal depressive symptoms. While we attempted to address some of these factors, there are other family processes likely at work. Future studies examining the association between father involvement and maternal depressive symptoms will need to consider additional influences on maternal depressive symptoms. Two important influences that should be considered are children's symptoms associated with ASD or another disability/delay and the diagnosis itself of ASD or another disability/delay. Because symptoms often precede diagnosis, future research should consider how father involvement might moderate the association between both of these influences and maternal well-being. Third, although not a target outcome of this study, it is possible that maternal depressive symptoms influenced father involvement in that fathers adjusted their levels of involvement in response to mothers' depressive symptoms. Although maternal depressive symptoms were not significantly associated with father involvement at 9 months for families of children with ASD, it is possible that these fathers may have changed their involvement afterward in response to mothers' depressive symptoms. We did control for prior levels of depressive symptoms in our analyses which removed an important confound, increasing confidence in the direction of effects. However, future research should consider the bidirectional influences of father involvement and maternal depressive symptoms on one another to better understand the role of fathers in these families. Finally, although our sample excluded several important parenting contexts for children with disabilities or delays (e.g., non-residential fathers, father figures, etc.), the findings are still generalizable, with the aforementioned caveat, to all families of children born in 2001 who resided with their biological parents for the first 4 years of life.
Conclusions
Despite these limitations, the results of this study provide encouraging insight on how early intervention personnel can offer support for families of children with ASD through efforts that target fathers. Trivette et al. [32] have outlined a family-systems model that may be useful in intervention practices when working with families raising young children with ASD, particularly given the presence of higher levels of maternal depressive symptoms experienced by mothers in these families. Building upon this framework, results from the current study suggest that fathers should be an integral part of this ''family systems'' approach to working with families, and that when men are encouraged to assume more active parental roles, they may play a critical part in addressing maternal depressive symptoms.
